Abstract. The importance of innate preferences and learned associations in choice of flower colours were investigated for the pipevine swallowtail butterfly, Battus philenor (Papilionidae). Naive butterflies showed innate colour preferences for yellow and, to a lesser extent, blue and purple. Apart from their innate preferences, they were able to learn within 10 flower visits to associate floral colour with the presence of nectar rewards in yellow or magenta Lantana camara (Verbenaceae) flowers. Continued experience resulted in greater discrimination in favour of the rewarding colour. Most individuals readily shifted their foraging behaviour when the colour of the rewarding flower was changed. A capacity for rapid and flexible associative learning presumably allows butterflies to adjust their foraging efforts in response to floral rewards that vary over space or time.
Abstract. The importance of innate preferences and learned associations in choice of flower colours were investigated for the pipevine swallowtail butterfly, Battus philenor (Papilionidae). Naive butterflies showed innate colour preferences for yellow and, to a lesser extent, blue and purple. Apart from their innate preferences, they were able to learn within 10 flower visits to associate floral colour with the presence of nectar rewards in yellow or magenta Lantana camara (Verbenaceae) flowers. Continued experience resulted in greater discrimination in favour of the rewarding colour. Most individuals readily shifted their foraging behaviour when the colour of the rewarding flower was changed. A capacity for rapid and flexible associative learning presumably allows butterflies to adjust their foraging efforts in response to floral rewards that vary over space or time.
The Association for the Study of Animal Behaviour
Ecological interactions between flowering plants and their pollinators are the result of a long coevolutionary history that has helped to shape the attributes of both participants. Indirect information about the sensory capabilities of pollinators can be inferred from the existence of 'pollination syndromes', suites of floral traits that can be used to characterize groups of flowers favoured by different types of pollinators (Proctor & Yeo 1975; Faegri & van der Pijl 1979) . The prevalence of bright red hummingbird-pollinated flowers in diverse plant families, for example, suggests that hummingbirds are able to perceive that colour, and the sweet fragrance of many moth-pollinated flowers points to that insect's olfactory acuity. More recently, explicit quantitative analyses of the hymenopteran colour vision system and the spectral reflectance of flowers have demonstrated that the bee's set of spectral receptors is close to optimal for the discrimination of floral colours (Chittka & Menzel 1992; Menzel & Shmida 1993) . In addition to sensory capacities, a pollinator's behavioural capabilities can also affect the nature of its interactions with flowers. Thus, through selection, plants are able to make use of a pollinator's ability to learn to extract nectar from flowers of complex morphology (Laverty 1980 (Laverty , 1994 Lewis 1986 Lewis , 1993 Waser 1983) , or to associate colour phase with availability of reward in colour-changing flowers (Gori 1983; Weiss 1995a) . To understand the ecological interactions between plants and pollinators, and the evolutionary history of their relationships, it is necessary to understand the sensory and behavioural attributes of the pollinators.
For insects, much of our knowledge of sensory and behavioural capabilities, including colour vision and learning ability, comes from work on the honey bee, Apis mellifera (von Frisch 1967; Menzel & Erber 1978; Gould 1984; Menzel 1985 Menzel , 1993 . Fewer studies address colour learning ability in the context of foraging by nonhymenopteran insects. Work on dipterans (Fukushi 1989; Pickens 1990 ) and lepidopterans (Swihart & Swihart 1970; Swihart 1971; Lewis & Lipani 1990; Goulson & Cory 1993; Weiss 1995b) , however, has shown that these groups of insects are also able to learn to associate colours with sugar rewards.
Colour vision is an important component of intra-and inter-specific interactions in butterflies (Crane 1955; Silberglied 1984) , as well as in the recognition and use of floral food sources. The spectrum visible to butterflies, which extends from the ultraviolet through the red, is the broadest
